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(54) WOVEN/KNITTED FABRIC WITH HIGH MOISTURE ABSORBABILITY/ RELEASABILITY AND 
THERMAL INSULATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a woven/knitted fabric having high moisture absorbability/ 
releasability while having high-level thermal insulation. 

SOLUTION: This fabric is obtained by combining moisture-absorbing/ releasing fibers represented by 
sheath-core conjugate multifilament yarns each composed of sheath constituent consisting of a polyamide 
and core constituent consisting of a polyalkylene oxide modified product or its blend with a polyamide, wit 
sunlight selectively absorbing heat storage fibers; wherein the weight ratio for the above two kinds of fiber 
is (20:80) to (80:20). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[The technical field to which invention belongs] this invention is excellent in moisture absorption and desorption 
characteristics and heat retaining property, and relates mainly to a sport garments field at useful woven knitted goods 
[Description of the Prior Art] It was what has a fault that the garments of such a three-tiered structure are heavy and 
is bulky as a method of giving heat retaining property to the conventional sport garments by the three-tiered structure 
which made the cotton pad insert between frontal land and lining cloth although there is a thing using the air space o 
cotton pad. The sunlight selective-absorption accumulation fiber which transforms into heat energy the light energy 
which absorbed sunlight energy and was absorbed by the sheath-core type fiber which uses as a core part the kneadin 
constituent of the fiber which made the transition-metals carbide represented by the zirconium carbide contain 
uniformly that this problem should be solved or this transition-metals carbide, and a thermoplastic synthetic- 
macromolecule object, and makes a thermoplastic synthetic-macromolecule object the sheath section is proposed. 
However, by exercising having a heat insulation effect, sweating was promoted more and there was a problem which 
produces MURE, smeariness, etc. On the other hand, although the textiles to which the compound union of sunlight 
selective-absorption accumulation fiber and the natural fiber excellent in moisture absorption and desorption 
characteristics was carried out are proposed, since it is inferior to quick -drying or abrasion resistance, the requests of 
the woven knitted goods having the heat retaining property and moisture absorption moisture desorption characterist 
only by the synthetic fiber are mounting. 

[Problem(s) to be Solved by the Invention] this invention aims at offering woven knitted goods excellent in moisture 
absorption and desorption characteristics and heat retaining property in view of such the present condition. 
[Problem(s) to be Solved by the Invention] this invention has the next composition, in order to solve the above- 
mentioned technical problem. 

(1) Woven knitted goods excellent in the moisture absorption and desorption characteristics characterized by being t 
textile which a moisture-absorption-and-desorption-characteristics synthetic fiber and sunlight selective-absorption 
accumulation fiber are mixed, and changes, and the mixed use weight ratios of moisture-absorption-and-desorption- 
characteri sties synthetic-fiber fiber and sunlight selective-absorption accumulation fiber being 20 / 80 - 80/20, and he 
retaining property. 

(2) Woven knitted goods excellent in the moisture absorption and desorption characteristics characterized by being t 
textile which a moisture-absorption-and-desorption-characteristics synthetic fiber and sunlight selective-absorption 
accumulation fiber become from the compound thread mixed by doubling and twisting or the fluid confounding, and 
the mixed weight ratios of a moisture-absorption-and-desorption-characteristics synthetic fiber and sunlight selective 
absorption accumulation fiber being 20 / 80 - 80/20, and heat retaining property. 

(3) Woven knitted goods excellent in the moisture absorption and desorption characteristics characterized by being t 
textile which consists of a sheath-core compound-die moisture-absorption-and-desorption-characteristics synthetic fi 
which consisted of sheath components which consist of a heart component which a moisture-absorption-and- 
desorption-characteristics component turns into from the polyalkylene oxide denaturation object obtained by the 
reaction with polyalkylene oxide, a polyol, and an aliphatic diisocyanate compound, and the mixture of a polyamide, 
and a polyamide, and sunlight selective-absorption accumulation fiber, and the mixed weight ratios of a sheath-core 
compound-die moisture-absorption-and-desorption-characteristics synthetic fiber and sunlight selective-absorption 
accumulation fiber being 20 / 80 - 80/20, and 
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[Embodiments of the Invention] Hereafter, this invention is explained in detail. The sheath-core bicomponent fiber 
which the moisture-absorption-and-desorption-characteristics synthetic fiber as used in the field of this invention wa 
synthetic fiber which has advanced moisture absorption and desorption characteristics, and blended the compound an 
fiber-forming nature polymer which have a heart component or moisture absorption and desorption characteristics fo 
the fiber which blended and carried out the silk manufacture of the compound and fiber-forming nature polymer whi 
have moisture absorption and desorption characteristics as such a synthetic fiber, and the compound which has 
moisture absorption and desorption characteristics, used as the heart component, and carried out silk manufacture, 
using fiber-forming nature polymer as a sheath component is mentioned. As fiber-forming nature polymer, polyester 
such as polyester by which copolymerization was carried out in the 3rd component per polyamides, such as nylon 6 
Nylon 66, the polyethylene terephthalate, and polyethylene terephthalate, a polybutylene terephthalate, and 
polypropylene terephthalate, etc. is mentioned here. Although it has moisture absorption and desorption characterise 
good as a compound which has moisture absorption and desorption characteristics and there should be just little colo 
tone change, the polyalkylene oxide denaturation object obtained by the reaction with polyalkylene oxide, a polyol, a 
an aliphatic diisocyanate compound is used preferably. Although alicycle group diisocyanate is also included as 
glycols, such as ethylene glycol, a diethylene glycol, and a propylene glycol, and aliphatic diisocyanate as a 
polyethylene oxide, polypropylene oxide and both copolymer, and a polyol here as polyalkylene oxide used as a raw 
material of this polyalkylene oxide denaturation object, dicyclohexyl methane -4, 4'-diisocyanate, 1, and 6- 
hexamethylene di-isocyanate etc. is mentioned. Yellowing resulting from the imido ring formed of the resonating 
structure of an isocyanate machine and a ring which are seen when such a polyalkylene oxide denaturation object wa 
used as a compound which has moisture absorption and desorption characteristics and an aromatic isocyanate 
compound is used is suppressed, even if it uses it for a long period of time, it is lost that fiber yellows, and it can 
consider as the bicomponent fiber excellent in weatherability. As for the content of the polyalkylene oxide denaturat 
object as a compound which has the moisture absorption and desorption characteristics of the moisture-absorption-an 
desorption-characteri sties synthetic fiber in this invention, it is desirable that it is in 0.5 - 60% of the weight of the 
range. When the target moisture absorption and desorption characteristics may not be obtained for the content of a 
polyalkylene oxide denaturation object at less than 0.5 % of the weight and content exceeds 60 % of the weight, a 
possibility that a problem may arise is in silk manufacture nature. Moreover, although the sheath-core compound rati 
in the case of considering as a sheath-core bicomponent fiber changes with polymer to be used, when it is desirable t 
it is in the range of 1 5 / 85 - 85/1 5 by the weight ratio and there are few rates of a heart component than this, it is 
inferior to moisture absorption and desorption characteristics, and when there are many heart components, a possibil 
that a problem may arise is in silk manufacture nature. Next, the sunlight selective-absorption accumulation fiber as 
used in the field of this invention is a bicomponent fiber obtained by blending the carbide impalpable powder and fib 
forming nature polymer of transition metals belonging to the periodic-law IV group which is a sunlight selection 
accumulation agent, and carrying out melt spinning. As a carbide impalpable powder of the transition metals belongi 
to the periodic-law IV group this sunlight selective-absorption accumulation fiber is made to contain, a zirconium 
carbide, a hafnium carbide, a titanium carbide, etc. are mentioned. It is desirable that a mean particle diameter is 5 
micrometers or less, and since the particle size of such a carbide impalpable powder may produce problems, such as 
fall of the spinning nature by blinding, thread breakage, etc. of a spinning nozzle in a spinning process, and thread 
breakage in an extension process, when a mean particle diameter exceeds 5 micrometers, it is not desirable. Moreove 
it is desirable that it is in 1 .5 - 20% of the weight of the range as an addition of the carbide impalpable powder of the 
transition metals belonging to the periodic-law IV group sunlight selective-absorption accumulation fiber is made to 
contain. If sunlight selective-absorption nature is not obtained as the addition of a carbide impalpable powder is less 
than 1.5% of the weight, but a heat insulation effect is spoiled and 20 % of the weight is exceeded, since the fall of 
strong ductility etc. is produced, it is not desirable. As fiber-forming nature polymer sunlight selective-absorption 
accumulation fiber is made to contain Polyamides, such as nylon 6 and Nylon 66, a polyethylene terephthalate, The 
polyester by which copolymerization was carried out in the 3rd component per polyethylene terephthalate, Polyester 
such as a polybutylene terephthalate and polypropylene terephthalate, etc. is mentioned. It can blend with the carbide 
impalpable powder belonging to a periodic-law IV group, and can allot a core part, and sunlight selective-absorption 
accumulation fiber can be obtained by allotting and carrying out compound spinning of what was selected from these 
fiber-forming nature polymer to the sheath section. A moisture-absorption-and-desorption-characteristics component 
this invention Polyalkylene oxide, The above-mentioned moisture-absorption-and-desorption-characteristics syntheti 
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fiber represented by the sheath-core bicomponent fiber which consisted of sheath components which consist of a hea 
component which consists of a polyalkylene oxide denaturation object obtained by the reaction with a polyol and an 
aliphatic diisocyanate compound, and mixture of a polyamide, and a polyamide, Although it is the textile which 
sunlight selective-absorption accumulation fiber is mixed and changes, the mixed weight ratios of a moisture- 
absorption-and-desorption-characteristics synthetic fiber and sunlight selective-absorption accumulation fiber contai 
in a textile at this time must be 20 / 80 - 80/20. Moisture absorption and desorption characteristics decrease that the 
mixed weight ratio of this moisture-absorption-and-desorption-characteristics synthetic fiber is less than 20, and it 
becomes impossible to obtain heat retaining property as the mixed weight ratio of sunlight selective-absorption 
accumulation fiber is less than 20 conversely. The method of performing the volume union by meanses, such as a 
method of doubling and twisting both as the mixed use method of a moisture-absorption-and-desorption-characterist 
synthetic fiber and sunlight selective-absorption accumulation fiber, the method of lengthening and arranging both, o 
attaching the Itonaga difference, and supplying and carrying out a fluid confounding to air disturbance equipment, a 
method of using another side for the warp of textiles for one side as the woof, warping, and an array at the time of 
****, and on intersection etc. is employable. If it is not the above-mentioned mixed weight ratio in which method, th 
effect of heat retaining property and moisture absorption and desorption characteristics cannot be acquired. Moreove 
although a moisture-absorption-and-desorption-characteristics synthetic fiber and sunlight selective-absorption 
accumulation fiber are mixed, and the fiber of further others may be made to mix as long as it is the above-mentione 
mixed weight ratio, it is remarkable and the thing for which moisture-absorption-and-desorption-characteristics abili 
and heat retention are not reduced and which carry out a mixture ratio is required. 

[Function] Since the carbide of the transition metals belonging to the periodic-law IV group used for the sunlight 
selective-absorption accumulation fiber which constitutes the textile of this invention has the capacity to convert and 
emit a light energy with a wavelength of 0.3 micrometers - 2 micrometers which is the principal component of sunlig 
to heat energy with a wavelength of 2 micrometers - 20 micrometers, and to reflect the heat energy of 10 micrometer 
good heat retaining property is shown. However, in order to promote sweating by exercising, having a heat insulatio 
effect, the field of the amenity was not enough by MURE, smeariness, etc. Like this invention, a moisture-absorption 
and-desorption-characteri sties component is a reaction with polyalkylene oxide, a polyol, and an aliphatic diisocyana 
compound. The moisture-absorption-and-desorption-characteristics synthetic fiber represented by the sheath-core 
bicomponent fiber which consisted of sheath components which consist of a heart component which consists of a 
polyalkylene oxide denaturation object obtained and mixture of a polyamide, and a polyamide, If it is the textile whi 
sunlight selective-absorption accumulation fiber is mixed and changes, and it constitutes so that the mixed weight ra 
of a moisture-absorption-and-desorption-characteristics synthetic fiber and sunlight selective-absorption accumulatio 
fiber may be set to 20 / 80 - 80/20 Sunlight can become weak, or an accumulation heat insulation effect can be 
demonstrated at the time of sunset, and with the advanced moisture absorption and desorption characteristics of a 
moisture-absorption-and-desorption-characteristics synthetic fiber, since a ****** function is demonstrated at the tim 
of the bottom of the influence of a heat insulation effect, or movement, a comfortable feeling can be obtained, withou 
sensing MURE and smeariness. 

[Example] Next, an example explains this invention concretely. Measurement evaluation of the performance in an 
example was performed by the following method. 

(1) Dry a moisture-absorption-and-desorption-characteristics sample at 105 degrees C for 2 hours, and it is a weight 
W0. Shigekazu Ushiro Wl who did gas conditioning under conditions of the temperature of 25 degrees C, and 60% 
relative humidity after measuring It measures and is the initial moisture regain M0 by the following formula (b). It 
asks. Next, weight W2 after making this sample absorb moisture for 24 hours under conditions of the temperature of 
degrees C, and 90% of relative humidity It measures and is a moisture regain Ml . It computes by the following form 
(b). Then, weight W3 after leaving this sample for further 24 hours under conditions of the temperature of 25 degree 
C, and 60% of relative humidity It measures and is the moisture regain M2 after ****. It computes by the following 
formula (c). 

M0 (%) =[(W 1 -W0 )/W0] x 1 00 (b) 
Ml (%) =[(W2-W0 )AV0] xlOO (b) 
M2 (%) =[(W3-W0 )/W0] xlOO (c) 

(2) the constant temperature of the heat-retaining-property temperature of 20 degrees C, and 65% of humidity - in th 
interior of a room of constant humidity, using 100W white Mitsuhara for photographs as an energy source, after 
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"irradiating a light for 10 minutes at a sample, the light was turned off, and it was left for 5 minutes under the present 
circumstances, the skin temperature of the sample of before light irradiation, after [ of light irradiation ] 10 minutes, 
and putting-out-lights 5-minute Ushiro - a thermostat — pure - it measured in JTG-4200 (the JEOL Co., Ltd. make, 
infrared sensor) 

Use as a heart component mixture which blended the polyalkylene denaturation object (35g of lg water absorbing 
power) 15 weight section which is the reactant of 85 weight sections, polyethylene-oxide, 1, and 4-butanediol and 
dicyclohexyl methane 4, and 4' diisocyanate about example 1 nylon 6, and let nylon 6 be a sheath pomponent. 
Compound spinning was carried out by the weight ratios 50/50 of a heart component / sheath component, and the 
sheath-core compound-die moisture-absorption-and-desorption-characteristics synthetic fiber of 70 deniers / 24 
filament was obtained. On the other hand, 5 weight sections were combined with 95 weight sections for zirconium- 
carbide powder with a particle size of 10 micrometers or less, nylon 6 was used as the heart component at them, 
compound spinning was carried out by having used nylon 6 as the sheath component by the weight ratios 50/50 of a 
heart component / sheath component, and the sunlight selective-absorption accumulation fiber of 70 deniers / 24 
filament was obtained. Warp and sunlight selective-absorption accumulation fiber are used for the woof for the 
obtained moisture-absorption-and-desorption-characteristics synthetic fiber, and it is 140/an inch warp density and 
60/inch woof density. Weaving of the plain weave fabric is carried out, and they are after refinement and presetting a 
Suminol fast yellow 2GP2(Sumitomo Chemical Co., Ltd. make, acid dye) %owf by the conventional method about t 
gray goods. By dyeing, sunlight selective-absorption accumulation fiber obtained [ the ratio of the moisture-absorpti 
and-desorption-characteri sties synthetic fiber occupied in textiles ] the ****** heat-retaining-property textiles of 30% 
of this invention 70%. 

Sunlight selective-absorption accumulation fiber obtained [ the ratio of the moisture-absorption-and-desorption- 
characteri sties synthetic fiber which are made sunlight selective-absorption accumulation fiber as warp, and a moistu 
absorption-and-desorption-characteristics synthetic fiber is made into the woof in example 2 example 1, and also is 
occupied in textiles by the same method as an example 1 ] the ****** heat-retaining-property textiles of 70% of this 
invention 30%. 

The moisture-absorption-and-desorption-characteristics synthetic fiber and sunlight selective-absorption accumulatio 
fiber which were obtained in example 3 example 1 Supply air disturbance equipment equipped with interchange race 
JD-1, and fluid confounding processing is performed, the conditions of yarn speed 600 m/min, pneumatic pressure 1 
kg/m2, and 2.0% of rates of overfeeding ~ lengthening - arranging — the E. I. du Pont de Nemours make — After 
considering as the compound commingled yam of a sheath-core bicomponent fiber and sunlight selective-absorption 
accumulation fiber, it is used for warp and the woof and weaving of the plain weave fabric is carried out by making 
both warp density and woof density into 100/an inch, and it is a conventional method about the gray goods. After 
refinement and presetting and Suminol fastyellow 2GP2(Sumitomo Chemical Co., Ltd. make, acid dye) %owf By 
dyeing, sunlight selective-absorption accumulation fiber obtained [ the ratio of the moisture-absorption-and-desorpti 
characteristics synthetic fiber occupied in textiles ] the ****** heat-retaining-property textiles of 50% of this inventi 
50%. 

In example 4 example 3, the ratio of the moisture-absorption-and-desorption-characteristics synthetic fiber which the 
woof is considered as the compound commingled yarn of the moisture-absorption-and-desorption-characteristics 
synthetic fiber of an example 3 and sunlight selective-absorption accumulation fiber and the array of 1:1 of 140 deni 
of nylon 6 filament yarn and 48 usual filament, and also is occupied in textiles by the same method as an example 3 
obtained the ****** heat-retaining-property textiles textile of this invention whose ratio of sunlight selective- 
absorption accumulation fiber is 38% 38%. 

The textiles of the example of comparison were obtained by the same method as an example 1 except using only the 
sunlight selective-absorption accumulation fiber used in example of comparison 1 example 1 for warp and the woof 
The textiles of the example of comparison were obtained by the same method as an example 1 except using only the 
moisture-absorption-and-desorption-characteri sties synthetic fiber used in example of comparison 2 example 1 for w 
and the woof. 

The ratio of the moisture-absorption-and-desorption-characteristics synthetic fiber occupied on textiles obtained the 
textiles of the example of comparison which is 82% about sunlight selective-absorption accumulation fiber 18% like 
the example 1 except making warp density into 160/an inch, and making woof density into 40/an inch in example of 
comparison 3 example 1. 
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The ratio of the moisture-absorption-and-desorption-characteristics synthetic fiber occupied on textiles obtained the 
textiles of the example of comparison which is 18% about sunlight selective-absorption accumulation fiber 82% like 
the example 1 except making warp density into 160/an inch, and making woof density into 40/an inch in example of 
comparison 4 example 2. 

The ratio of the sheath-core bicomponent fiber occupied in textiles obtained the textiles of the example of compariso 
whose sunlight selective-absorption accumulation fiber is 13% 13% like the example 4 except using warp as 140 
deniers of nylon 6 filament yarn, and 48 filament in example of comparison 5 example 4. The evaluation result of the 
acquired examples 1-4 and the examples 1-5 of comparison is combined, and is shown in Table 1. 
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The textiles of examples 1-4 holding an advanced heat insulation effect a passage clear from Table 1, it had moisture 
absorption and desorption characteristics, and was suitable as a comfortable garments textile. On the other hand, sine 
sunlight selective-absorption accumulation fiber was not used by the textile textile of only the moisture-absorption-a 
desorption-characteri sties synthetic fiber to which the example 1 of comparison used a polyalkylene oxide denaturat 
object and mixture of nylon 6 as the heart, and used nylon 6 as the sheath, moisture absorption and desorption 
characteristics were what cannot obtain the heat retaining property of a good thing. Moreover, since the compound 
which has a polyalkylene oxide denaturation object, i.e., moisture absorption and desorption characteristics, did not 
exist, the example 2 of comparison was that in which accumulation heat retaining property is inferior to the moisture 
absorption and desorption characteristics of a good thing. Although both a moisture-absorption-and-desorption- 
characteri sties synthetic fiber and sunlight selective-absorption accumulation fiber were used in the examples 3 and 4 
of comparison, it was what it is inferior to moisture absorption and desorption characteristics since the example 3 of 
comparison has few moisture-absorption-and-desorption-characteristics synthetic fibers, i.e., the mixed weight ratio 
the compound which has moisture absorption and desorption characteristics, occupied in a textile, and is inferior to h 
retaining property since the example 4 of comparison has few mixed weight ratios of the sunlight selective-absorptio 
accumulation fiber occupied in a textile. In the example 5 of comparison, since there were few both mixed weight 
ratios of a moisture-absorption-and-desorption-characteristics synthetic fiber and sunlight selective-absorption 
accumulation fiber, it was that in which moisture absorption and desorption characteristics and heat retaining propert 
are inferior. 

[Effect of the Invention] According to this invention, having advanced heat retaining property, the woven-knitted- 
goods textile which has the outstanding moisture absorption and desorption characteristics which are not in the 
conventional synthetic fiber fabric can be obtained, and garments excellent in the amenity can be obtained. 
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